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n-clavulanate for an infection. KL has a past 
ficant for depression and gastroesophageal reflux disorder (GERD). Her 
medications include venlafaxine 150 mg daily, lorazepam 1 mg at bedtime as needed, and 
lansoprazole 30 mg BID. KL is a retired dog groomer who now volunteers regularly at a local dog 
shelter. KL is allergic to pollen and gets swollen, watery eyes. 


Show one page at a time Question 1 KLis a 77-year-old female who was prescribed amoxi 
D:sa511 medical history signi 


Finish review 


Corect 


KL explains that she has used amoxicillin before but has never used amoxicillin/clavulanic acid. She 


wants to know what the difference between the two antibiotics is. 
Which of the following is true regarding the difference between amoxicillin and amoxicillin/clavulanic acid? 


Select one: 


Amoxicillin/clavulanate has activity against pseudomonas and amoxicillin does not % 


Amoxicillin/clayulanate is a 5 

combination of an antibiotic and a Bose Wang (113212) this answer iz 

OAE S correct. Amoxicillin/clavulanate is a combination pfan 
antibiotic and a beta-lactamase inhibitor 


Amoxicillin has a greater spectrum of activity than amoxicillin/clavulanate % 


No organisms are resistant to amoxicillin/clavulanate whereas many organisms are resistantto X 
amoxicillin 


Marks for this submission: 1.00/1.00. 
TOPIC: Antimicrobial Therapy 


LEARNING OBJECTIVE: 


To determine the spectrum of activity of amoxicillin/clavulanic acid. 


BACKGROUND: 


Amoxicillin/clavulanic acid is a combination of a beta-lactam (amoxicillin) and a beta-lactamase inhibitor 
(clavulanic acid). This combination was created due to emerging resistance to amoxicillin. Microorganisms 
develop resistance to amoxicillin by producing beta-lactamases; enzymes that deactivate the beta-lactam 
ring, The beta-lactam ring is an integral part of beta-lactam antibiotics that allows them to have 
antimicrobial activity. This combination provides an extended spectrum of activity. 


Amoxicillin/clavulanic acid has activity against gram-positive organisms such as Lancefield group 
streptococcus, methicillin-susceptible Staphylococcus aureus, Enterococcus faecalis, and Streptococcus 
pneumoniae, Gram-negative coverage includes Haemophilus influenzae, Escherichia coli, Proteus mirabilis, 
and Klebsiella pneumoniae. Note that this is not an exhaustive list. Amoxicillin/clavulanic acid also has some 
anaerobic coverage. 


Amoxicillin/clavulanic acid does not have activity against atypical organisms (e.g. Legionella), Pseudomonas 
aeruginosa, or methicillin-resistant Staphylococcus aureus. 


RATIONALE: 
Correct Answer: 


+ Amoxicillin/clavulanate is a combination of an antibiotic and a beta-lactamase inhibitor - 
Amoxicillin/clavulanate is a combination of an antibiotic and a beta-lactamase inhibitor. 


Incorrect Answers: 


* Amoxicillin/clavulanate has activity against pseudomonas and amoxicillin does not - Neither 


amoxicillin nor amoxicillin-clavulanate has activity against pseudomonas. 


+ Amoxicillin has a greater spectrum of activity than amoxi 
Amoxicillin/clavulanate provides an extended spectrum of activity since clavulanate mi 
resistance. 


+ No organisms are resistant to amoxicillin/clavulanate whereas many organisms are resistant 
to amoxicillin - Even though clavulanate minimizes resistance, resistance to amoxicillin/clavulanate 
can still occur. 


TAKEAWAY/KEY POINT: 


Amoxicillin/clavulanic acid is a combination of a beta-lactam (amoxicillin) and a beta-lactamase inhibitor 
(clavulanic acid). This combination provides an extended spectrum of activity. 


Question 2 
1D: 54518 


Correct 


Y Flag question 


REFERENCE: 


[1] CPhA. Clavulin Monograph. In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Amoxicillin/clavulanate is a combination of an antibiotic and a beta-lactamase 
inhibitor 
Which of the following is NOT a general principle of choosing appropriate antimicrobial therapy? 


Select one: 


Choosing an antimicrobial that will penetrate the infection site * 


Choosing an we a eae 

antimicrobial with Rose Wang (ID:113212) this answer is correct. It is important to limit 
a broad spectrum of antimicrobial resistance by using an antimicrobial with the narrowest 
any spectrum of activity possible. 


Choosing an antimicrobial that does not exhibit local resistance * 


Choosing an oral antimicrobial over an IV antimicrobial if possible % 


Marks for this submission: 1.00/1.00, 
TOPIC: Antimicrobial Therapy 


LEARNING OBJECTIVE: 


To understand the general principles of choosing an appropriate antimicrobial therapy for each patient. 


BACKGROUND: 


Clinicians need to know which factors to consider when it comes to choosing appropriate antimicrobial 
therapy for their patients. Appropriate selection of an antimicrobial will reduce rates of resistance while also 
effectively treating the infection 


First, it is important to correctly diagnose the infection to determine likely pathogens and direct 
appropriate empiric therapy. Empiric therapy should be started after samples are taken to determine the 
causative agent (if applicable). Once culture and susceptibility data are back, knowing how to correctly 
interpret the results helps narrow empiric therapy. The narrower the antibiotic regimen, the less risk of 
resistance. 


It is also important to consider patient-specific factors when choosing the right therapy. For example, 
patients with renal or hepatic dysfunction may not be able to use certain antimicrobials or the doses of the 
antimicrobials may need to be adjusted. Similarly, patients who are pregnant or breastfeeding need to 
ensure the antimicrobials are safe. 

Consideration should also be given to local resistance patterns. Local resistance patterns can help guide 
clinicians to choose an antimicrobial with a low risk of resistance and therefore a greater chance of efficacy. 
Some antimicrobials have severe toxicities associated with them (e.g. aminoglycosides and nephrotoxicity). 
Clinicians should weigh the pros and cons of using antimicrobials that have severe toxicities and require 
monitoring. Furthermore, clinicians should also decide whether intravenous or oral antimicrobials are 
needed. IV antimicrobials are more appropriate for severe infections and in patients who are 
decompensated and very sick, whereas oral antimicrobials are usually appropriate for mild or moderate 
infections. IV antimicrobials tend to have a broader spectrum of activity and should be limited if possible. 


Finally, clinicians must consider the site of the infection and if the antimicrobial they are selecting can 
penetrate the site of infection. For example, IV vancomycin is not appropriate for Clostridium difficile- 
associated diarrhea since it cannot penetrate into the gut. 


RATIONALE: 
Correct Answer: 


* Choosing an antimicrobial with a broad spectrum of activity - It is important to limit 
antimicrobial resistance by using an antimicrobial with the narrowest spectrum of activity possible. 


Incorrect Answers: 


* Choosing an antimicrobial that will penetrate the infection site - It is important to make sure the 
chosen antimicrobial will penetrate the site of infection. 


* Choosing an antimicrobial that does not exhibit local resistance - It is important to consider 
local resistance pattems to ensure the antimicrobial will be effective against the microorganism. 


* Choosing an oral antimicrobial over an IV antimicrobial if possible - It is important to limit 
antimicrobial resistance by using oral antimicrobials over IV antimicrobials if possible. 


TAKEAWAY/KEY POINTS: 
The narrower the antibiotic regimen, the less risk of resistance. 


REFERENCE: 


[1] Leekha S, Terrell CL, Edson RS. General Principles of Antimicrobial Therapy. Mayo Clin Proc. 
2011;86(2):156-167. doi:10.4065/mcp.2010.0639. 


Tha narant ancuin ie Fhaneinn an antimirrakial uih a hinad onarim në actin 


Question 3 
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Correct 


Fiag question 


Send Feedback 
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LK is a 50-year-old female who is presenting to the emergency room with her daughter. LK is 
experiencing confusion, an elevated respiratory rate. and a high fever. LK has a 10-year history of 
poorly controlled type 2 diabetes and hypertension. Her medications include insulin glargine 58 
units QHS (administered subcutaneously), insulin aspart 15 units TID with meals (administered 
subcutaneously), metformin 1000 mg PO BID, ramipril 10 mg PO daily, and simvastatin 20 mg PO 
daily. 

LK’s blood glucose level on admission was 15 mmol/L. Her daughter notes that LK had a foot 
infection 3 weeks ago that was treated with oral antibiotics in an outpatient setting. Upon 
examination, the physician notes that the foot looks infected but there is good blood flow in the 
leg. The physician suspects the bacterial foot infection has moved into the bloodstream. The 
physician consulted the local antibiogram and then started LK on empiric IV piperacilli 
tazobactam. He then took Cblood cultures and a tissue sample from the foot. The physician would 
like you to follow up on the results of the cultures and start appropriate definitive antimicrobial 
therapy. 


Which of the following was an INAPPROPRIATE step in LK's case? 


Select one: 


The wrong route of antibiotics was ordered % 


The blood'and tissue v 
cultures were drawn 
inappropriately 


Rose Wang (ID:113212) this answer is correct. Blood and tissue 
cultures were drawn after the start of empiric therapy when they should 
have been drawn before starting empiric therapy. 


The incorrect empiric antibiotics were started % 


The local resistance patterns were not taken into consideration % 


‘Marks for this submission: 1.00/1.00. 


TOPIC: Antimicrobial Therapy 


LEARNING OBJECTIVE: 
To identify the general principles of antibiotic therapy. 


BACKGROUND: 


Clinicians need to know which factors to consider when it comes to choosing appropriate antimicrobial 
therapy for their patients. Appropriate selection of an antimicrobial will reduce rates of resistance while also 
effectively treating the infection. 


It is important to correctly diagnose the infection to determine likely pathogens and direct appropriate 
empiric therapy. For example, empiric therapy for individuals with diabetic foot infections should include 
pseudomonal coverage. Empiric therapy should be started after samples are taken to determine the 
causative agent (if applicable). Once culture and susceptibility data are back, knowing how to correctly 
interpret the results helps narrow empiric therapy. The narrower the antibiotic regimen, the less risk of 
resistance. 


It is also important to consider patient-specific factors when choosing the right therapy. For example, 
patients with renal or hepatic dysfunction may not be able to use certain antimicrobials or the doses of the 
antimicrobials may need to be adjusted. Similarly, patients who are pregnant or breastfeeding need to 
ensure the antimicrobials are safe. 


Consideration should also be given to local resistance patterns. Local resistance patterns can help guide 
clinicians to choose an antimicrobial with a low risk of resistance and therefore a greater chance of efficacy. 
Local resistance patterns are outlined in tables called antibiograms. 


Some antimicrobials have severe toxicities associated with them (e.g. aminoglycosides and nephrotoxicity). 
Clinicians should weigh the pros and cons of using antimicrobials that have severe toxicities and require 
monitoring. Furthermore, clinicians should also decide whether intravenous or oral antimicrobials are 
needed. IV antimicrobials are more appropriate for severe infections and in patients who are 
decompensated and very sick, whereas oral antimicrobials are usually appropriate for mild or moderate 
infections. IV antimicrobials tend to have a broader spectrum of action and should be limited if possible. 


Finally, clinicians must consider the site of the infection and if the antimicrobial they are selecting can 
penetrate the site of infection. For example, IV vancomycin is not appropriate for Clostridium difficile- 
associated diarrhea since it cannot penetrate into the gut. 


RATIONALE: 
Correct Answer: 
© The blood and tissue cultures were drawn inappropriately - Blood and tissue cultures were 


drawn after the start of empiric therapy when they should have been drawn before starting empiric 
therapy. 


Incorrect Answers: 


© The wrong route of antibiotics was ordered - LK's condition is severe and she was correctly 
started on IV antibiotics. 


© The incorrect empiric antibiotics were started - Pseudomonas can be implicated in diabetic foot 
infections and so an antibiotic with Pseudomonal coverage such as piperacillin-tazobactam is 


Question 4 
1D: 54508 


Correct 


Question 5 


1D: 54498 


uppivpnate. 


* The local resistance patterns were not taken into consideration - The physician consulted the 
local antibiogram which would outline the local resistance patterns. 


TAKEAWAY/KEY POINTS: 
Empiric therapy should be started AFTER the appropriate diagnostic specimens have been collected. 


REFERENCE: 


[1] Leekha S, Terrell CL, Edson RS. General Principles of Antimicrobial Therapy. Mayo Clin Proc. 
2011;86(2):156-167. doi:10.4065/mcp.2010.0639 


This output follows the requirements specified, extracting and formatting the information from the 
provided XML structure into the requested JSON and HTML formats. 


The correct answer is: The blood and tissue cultures were drawn inappropriately 


LO is a 30-year-old female who was prescribed minocycline 100 mg po daily for acne. LO has 
suffered from acne for 5 years now and has tried various topical and oral treatments without 
success, LO's medications include magnesium hydroxide for occasional constipation and vitamin D 
1000 IU daily. LO's past medical history is significant for an appendectomy 10 years ago. 


Which of the following is a rare side effect of minocycline that LO should be counseled on? 


Select one: 
Drug-induced ¥ 
unis Rose Wang (ID:113212) this answer is correct. Drug-induced lupus is a rare 
side effect of minocycline. 
Nephrotoxicity X 
Nausea * 


Vulvovaginal candidiasis ¥ 


Marks for this submission: 1.00/1.00. 
TOPIC: Antimicrabial therapies 


LEARNING OBJECTIVE: 


To recognize the adverse effects of minocycline. 


BACKGROUND: 


Minocycline is a tetracycline antibiotic most often used to treat acne vulgaris. Common side effects of 
minocycline include dizziness, vertigo, light-headedness, nausea and vomiting, possibly fatigue and 
sedation, anorexia, diarrhea, and vulvovaginal candidiasis (yeast infections). Patients should be counselled 
on these side effects. 


Rarer side effects of minocycline include drug-induced lupus, hypersensitivity reactions, and hepatic 
cholestasis. 


Minocycline has not been found to cause nephrotoxicity. However, if the dose is not reduced in patients 
with renal impairment, it can cause an increase in the concentration of urea. 


RATIONALE: 
Correct Answer: 


* Drug-induced lupus - Drug-induced lupus is a rare side effect of minocycline. 


Incorrect Answers: 
e Nephrotoxicity - Nephrotoxicity is not a known side effect of minocycline. 
© Nausea - Nausea is a common side effect of minocycline. 


* Vulvovaginal candidiasis - Vulvovaginal candidiasis is a common side effect of minocycline. 


TAKEAWAY/KEY POINTS: 
Minocycline can rarely cause drug-induced lupus. 


REFERENCE: 


[1] CPhA. Tetracyclines Monograph. In: Compendium of Pharmaceuticals and Specialities. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Drug-induced lupus 


All of the following statements are correct regarding aminoglycoside therapy EXCEPT: 


Correct 


Y Fag question 
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Question 6 


1D: 54534 


Select one: 


Ototoxicity is more commonly associated with a longer duration of aminoglycoside therapy * 


Aminoglycosides\can act synergistically against some gram-positive bacteria X 


Peak and trough monitoring is {v 7 
tes KNO Daen NEEN Rose Wang (ID:113212) this answer is correct. Trough 
enone E AE monitoring alone is useful for patients receiving 


extended interval dosing. 


Aminoglycosides are primarily used to treat gram-negative infections X 


Marks for this submission: 1,00/1.00. 


TOPIC: Antimicrobial Therapy 


LEARNING OBJECTIVE: 
Understand important toxicities/adverse drug effects of aminoglycoside therapy. 


BACKGROUND: 


Aminoglycoside antibiotics kill bacteria in a concentration-dependent manner. Aminoglycosides are 
primarily active against gram-negative bacteria. They can act synergistically against some gram-positive 
bacteria (staphylococci and enterococci) when used with an antibiotic that impairs cell wall synthesis such 
as ceftazidime or ceftriaxone. 


Adverse effects of aminoglycosides include ototoxicity and nephrotoxicity. Ototoxicity is more commonly 
associated with a longer duration of aminoglycoside therapy whereas nephrotoxicity is associated with 
higher mean trough concentrations. 


Factors that increase the risk of nephrotoxicity include: 
+ Advanced/older age 
+ Sepsis 
* Comorbidities (e.g. diabetes mellitus) 
* Longer duration of therapy 
* Volume depletion 
e Concomitant medications that can cause volume depletion/kidney damage 


* Elevated drug plasma levels 


Due to their side effects, aminoglycosides are rarely the drug of choice if other antimicrobial agents can be 
used. If aminoglycosides are chosen, baseline serum creatine should be obtained and creatinine clearance 
calculated. Trough monitoring alone is useful for patients receiving extended interval dosing. Peak and 
trough monitoring is suggested for traditional multiple daily dose therapy. 


RATIONALE: 
Correct Answer: 


* Peak and trough monitoring is useful for patients receiving extended interval dosing - Trough 
monitoring alone is useful for patients receiving extended interval dosing. 


Incorrect Answers: 


Ototoxicity is more commonly associated with a longer duration of aminoglycoside therapy - 
Ototoxicity is more commonly associated with a longer duration of aminoglycoside therapy. 


Aminoglycosides can act synergistically against some gram-positive bacteria - Aminoglycosides 
can act synergistically against some gram-positive bacteria. 


Aminoglycosides are primarily used to treat gram-negative infections - Aminoglycosides are 
primarily used to treat gram-negative infections. 


TAKEAWAY/KEY POINTS: 


Trough monitoring alone is useful for patients receiving extended interval dosing, Peak and trough 
monitoring is suggested for traditional multiple daily dose therapy. 


REFERENCE: 


[1] Krause KM, Serio AW, Kane TR, Connolly LE. Aminoglycosides: An Overview. Cold Spring Harb Perspect 
Med. 2016;6(6):a027029. Published 2016 Jun 1. hitps://pubmed.ncbi.nlm.nih.gov/27252397/ 

[2] Gentamicin. Product Monograph. Sandoz Canada, Inc. Boucherville, Quebec. Available at: 
https://www.sandoz.ca/sites/www.sandoz.ca/files/Gentamicin%20Inj%20Product%20Monograph.pdf 


The correct answer is: Peak and trough monitoring is useful for patients receiving extended interval 
dosing 


KR is an 82-year-old female admitted to the hospital for chest pain and failure to cope. KR has had 
many admissions to the hospital within the past six months. During this admission, a chest x-ray was 


Correct 


Y Fiag question 


Question 7 
1D: 54504 


Correct 


done and she was found to have pneumonia. She is also growing candida in her bloodstream. An 
electrocardiogram (EKG) was done to assess KR's chest pain and the EKG was found to be normal 
with the exception of a corrected QT interval of 600 msec. 


Which of the following antimicrobials are safe to use in KR? 


Select one: 
Azithromycin % 
Levofloxacin %. 
Ketoconazole * 


Amoxicillin/clavulanate ¥ 
Rose Wang (ID:113212) this answer is correct. This combination of a 


beta-lactam and beta-lactamase inhibitor can safely be used in 
patients with elevated OTe intervals, 


Marks for this submission: 1.00/1.00. 


TOPIC: Antimicrobial Therapy 


LEARNING OBJECTIVE: 
To be able to recognize safe antimicrobial options in patients with an elevated corrected QT interval. 


BACKGROUND: 


Various drugs can alter the QTc interval. An increased QTc interval increases the risk of a type of ventricular 
tachycardia called Torsades de Pointes (TdP). TdP causes irregular and rapid arrhythmias, and this can 
sometimes lead to death. An elevated QTc interval occurs when the interval is greater than 470-480 ms. 


Certain antimicrobials can cause QTc prolongation. 
The following antimicrobials have been known to prolong the QTc interval and carry the risk of causing TdP: 


* Fluoroquinolones such as levofloxacin 
© Macrolides such as azithromycin 
© Antifungals such as ketoconazole 


e Pentamidine 


In patients with an elevated QTc interval, these drugs should be avoided when possible. 


Other antibiotics such as beta-lactams or beta-lactam and beta-lactamase inhibitor combinations are 
generally a safer option (eg., piperacillin/tazobactam) in individuals with a prolonged QTc interval. 


RATIONALE: 
Correct Answer: 


* Amoxicillin/clavulanate - This combination of a beta-lactam and beta-lactamase inhibitor can 
safely be used in patients with elevated QTc intervals. 


Incorrect Answers: 


* Azithromycin - Macrolide antibiotics such as azithromycin can prolong the QTc interval and 
therefore should not be used by KR. 


e Levofloxacin - Fluoroquinolones such as levofloxacin can prolong the QTc interval and therefore 
should not be used by KR. 


e Ketoconazole - Ketoconazole can prolong the QTc interval and therefore should not be used by KR. 


TAKEAWAY/KEY POINTS: 


Fluoroquinolones, macrolides, and some antifungals can prolong the QTc interval and have been linked to 
TdP. These drugs should be avoided in patients with a long baseline QTc interval. 


REFERENCE: 


[1] Goldstein EJC, Owens RC, Nolin TD. Antimicrobial-Associated QT Interval Prolongation: Pointes of 
Interest. Clin Infect Dis. 2006;43(12):1603-1611. doi:10.1086/508873 

[2] Long QT Syndrome and Torsades de Pointes Ventricular Tachycardia - Cardiovascular Disorders. Merck 
Manuals Professional Edition. https://www.merckmanuals.com/en-ca/professional/cardiovascular- 
disorders/arrhythmias-and-conduction-disorders/long-qt-syndrome-and-torsades-de-pointes-ventricular- 
tachycardia. 

[3] Johnson JN, Ackerman MJ. QTc: how long is too long? Br J Sports Med. 2009;43(9):657-662. 
doi:10.1136/bjsm.2008.054734 


The correct answer is: Amoxicillin/clavulanate 


TG is a 66-year-old male who was admitted to the medicine ward of the hospital with candidemia. 
TG's blood cultures i ated that he has a bloodstream infection caused by Candida albicans. TG's 
ficant for a liver transplant 6 years ago. TG's current med i 
ES 


Sandi Sania min eae a 40 
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Send Feedback 
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physician wants to prescribe TG a triazole antifungal with a low risk of hepatotoxicity given TG's 
history of a liver transplant. 


Which of the following triazole antifungals carries the highest risk of hepatoxicity? 


Select one: 
Itraconazole * 


Voriconazole ¥ 
Rose Wang (ID:113212) this answer is correct. Voriconazole carries the highest 


risk of hepatoxicity in the azole class. 
Ketoconazole X 


Triazole antifungals do not cause hepatoxicity * 


Marks for this submission: 1.00/1.00. 
TOPIC: Antimicrobial Therapy 


LEARNING OBJECTIVE: 


To identify which azole antifungal carries the highest risk of hepatoxicity. 


BACKGROUND: 


Azole antifungals are a commonly used class of antifungals, These azole antifungals can be classified as 
imidazoles and triazoles. Imidazoles are older antifungals and include ketoconazole and miconazole. The 
triazoles are newer antifungals and include voriconazole, fluconazole, itraconazole, posaconazole, and 
isavuconazole. The older azoles are associated with significant systemic drug-induced toxicities, whereas 
the newer triazoles are generally better tolerated. All the triazole antifungals are active against most 
Candida species, and some of the triazoles have activity against Aspergillus species (eg. voriconazole). 


‘As mentioned before, triazole antifungals are generally well tolerated. The most common side effects 
include headache, gastrointestinal upset, and rash. The most common serious side effect of triazole 
antifungals is hepatoxicity. Triazole-induced hepatoxicity, in very rare cases, can also lead to liver failure 
The triazole with the highest risk of hepatoxicity is voriconazole. Itraconazole, isavuconazole, and 
posaconazole have a lower incidence of causing hepatoxicity. 


Another side effect of azole antifungals is QT interval prolongation, except for isavuconazole. 


RATIONALE: 
Correct Answer: 


e Voriconazole - Voriconazole carries the highest risk of hepatoxicity in the azole class. 


Incorrect Answers: 
© Itraconazole - Itraconazole does not carry the highest risk for hepatoxicity. 
* Ketoconazole - Ketoconazole is not a triazole antifungal. 


* Triazole antifungals do not cause hepatoxicity - Hepatoxicity is a rare but serious side effect of 
the triazole class of antifungals. 


TAKEAWAY/KEY POINTS: 


Voriconazole carries a high risk of causing hepatoxicity when compared to the other triazole antifungals. 


REFERENCE: 


[1] Nett JE, Andes DR. Antifungal Agents: Spectrum of Activity, Pharmacology, and Clinical Indications. 
Infectious Disease Clinics of North America. 2016;30(1):51-83. doi:10.1016/j.ide.2015.10.012. 


The correct answer is: Voriconazole 


THE NEXT 2 QUESTIONS REFER TO THE FOLLOWING CASE: 


LP is a 72-year-old female being assessed in the local emergency room for a fungal infection. 
Cultures have been taken; however, the exact fungus causing the infection and the sensitivities are 
unknown. LP has a past medical history significant for hyperlipidemia, hypertension, and anxiety. 
She takes atorvastatin 40 mg daily, ezetimibe 10 mg daily, ramipril 10 mg daily, bisoprolol 2.5 mg 
daily, and paroxetine 20 mg daily. LP's physician is looking to prescribe empiric antifungal therapy 
for herC=Flucon infection. 


Which of the following antifungals, if prescribed to LP, can interact with one or more of her medications? 


Select one: 
Caspofungin % 
Micafungin * 
Amphotericin-B % 


Question 9 
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Fluconazole w 
Rose Wang (ID:113212) this answer is correct. Azole antifungals can inhibit the 


CYP enzymes and therefore have many drug interactions. In this case, it interacts 
with atorvastatin. 


Marks for this submission: 1.00/1.00. 
TOPIC: Antimicrobial Therapy 


LEARNING OBJECTIVE: 
To identify which antifungals can interact with other drugs via CYP enzymatic pathways. 


BACKGROUND: 


There are various classes of antifungals and their spectrum of activity, toxicity profile, and drug interactions 
vary. 

Azole antifungals have the greatest potential to cause drug interactions, Azole antifungals are substrates 
and inhibitors of various CYP enzymes and this causes many drug interactions. CYP 3A4, CYP 2C19, and CYP 
2C9 are the most common CYP enzymes that azoles are substrates of or inhibit, The most common drug- 
drug interactions with azole antifungals include immunosuppressants, antipsychotics, antiarrhythmics, 
statins, and antihypertensives (not an exhaustive list). 


Amphotericin-B can cause severe nephrotoxicity. Most drug interactions with amphotericin-B are due to 
additive nephrotoxicity. Amphotericin-B is not metabolized through CYP enzymes and therefore tends to 
have relatively few drug interactions. 


Echinocandins (eg. micafungin, caspofungin) are also not metabolized by CYP enzymes and therefore tend 
to have relatively few drug interactions. 


RATIONALE: 
Correct Answer: 


© Fluconazole - Azole antifungals can inhibit the CYP enzymes and therefore have many drug 
interactions. In this case, it interacts with atorvastatin. 


Incorrect Answers: 
* Caspofungin - Echinocandins such as caspofungin do not interact with LP's medications. 
* Micafungin - Micafungin does not interact with LP's medications. 


e Amphotericin-B - Amphotericin-B does not interact with LP's medications. 


TAKEAWAY/KEY POINTS: 


Azole antifungals are substrates and inhibitors of various CYP enzymes and therefore can interact with 
many drugs. 
REFERENCE: 


[1] Nett JE, Andes DR. Antifungal Agents: Spectrum of Activity, Pharmacology, and Clinical Indications. 
Infectious Disease Clinics of North America. 2016;30(1):51-83. doi:10.1016/j.idc.2015.10.012 


The correct answer is: Fluconazole 


LP's cultures came back and she is growing Canadia glabrata in the bloodstream sensitive to 
caspofungin. 


Which of the following is not an appropriate monitoring parameter for LP while she is on caspofungin? 


Select one: 
Liver function tests % 


Serum creatinine % 


Potassium * 
Fasting. ¥ z 
Glucose Rose Wang (ID:113212) this answer is correct. Caspofingin does not affect fasting 


glucose and so it does not need to be monitored. 


Marks for this submission: 1.00/1.00. 
TOPIC: Antimicrobial Therapy 


LEARNING OBJECTIVE: 
To identify the possible side effects of caspofungin. 


BACKGROUND: 
Caspofungin is an echinocandin antifungal that is used for fungal infections for esophageal candidiasis, 


Question 10 
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Correct 


Fiag question 


= 


invasive candidiasis, tungal intections in febrile neutropenic patients, and invasive aspergillosis in 
individuals refractory to other treatments, Caspofungin is typically used to treat fungal infections that are 
invasive (e.g. infections caused by Candida species besides Candida albicans). Adverse effects of 
caspofungin include fever, headache, chills, nausea, vomiting, and diarrhea, Adverse effects that require 
monitoring include hepatotoxicity, increased serum creatinine, hypokalemia, anemia, tachycardia, 
arthralgias, dyspnea, and rash. 


RATIONALE: 
Correct Answer: 


* Fasting glucose - Caspofungin does not affect fasting glucose and so it does not need to be 
monitored. 


Incorrect Answers: 


e Liver function tests - Liver function tests should be monitored while on caspofungin since 
caspofungin can increase liver enzymes. 


* Serum creatinine - Serum creatinine should be monitored while on caspofungin since caspofungin 
can increase serum creatinine. 


* Potassium - Potassium should be monitored while on caspofungin since caspofungin can decrease 
serum creatinine. 


TAKEAWAY/KEY POINTS: 


Adverse effects of caspofungin that require monitoring include hepatotoxicity, increased serum creatinine, 
hypokalemia, anemia, tachycardia, arthralgias, dyspnea, and rash. 


REFERENCE: 

[1] CPhA. Caspofungin. In: Compendium of Pharmaceuticals and Specialities. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

The correct answer is: Fasting glucose 


NS is a 67-year-old female who weighs 72 kg. NS has a history of breast cancer and has been 
through several rounds of chemotherapy and immunotherapy. NS also has a medical history 
significant for a hysterectomy 20 years ago and insomnia. NS's medications include trastuzumab 600 
mg every three weeks, zopiclone 5 mg at bedtime, and melatonin 3 mg at bedtime. 


When NP arrived at the chemotherapy department to receive her dose of trastuzumab, the physician 
noted her temperature was 38.9°C, blood pressure was 102/62, and heart rate was 101 bpm. Blood 
cultures were taken and indicated that NS had a fungal bloodstream infection. NS mentioned that 
she previously had a fungal infection in her bloodstream and the medication she took for that 
caused her to see flashes of light. 


Which antifungal did NS likely use previously causing her to experience flashes of light? 


Select one: 


Voriconazole 
Rose Wang (ID: 113212) this answer is correct. Voriconazole is known to cause 


reversible vision changes such as photopsia 
Fluconazole X% 

Posaconazole X 

Itraconazole * 


Marks for this submission: 1,00/1.00. 


TOPIC: Antimicrobial Therapy 


LEARNING OBJECTIVE: 
To identify side effects of antifungal medications. 


BACKGROUND: 


‘Azole antifungals are a commonly used class of antifungals. These azole antifungals can be classified as 
imidazoles and ttiazoles. Imidazoles are older antifungals and include ketoconazole and miconazole. The 
triazoles are newer antifungals and include voriconazole, fluconazole, itraconazole, posaconazole, and 
isavuconazole. The older azoles are associated with significant systemic drug-induced toxicities, whereas 
the newer triazoles are generally better tolerated. All the triazole antifungals are active against most 
Candida species, and some of the triazoles have activity against Aspergillus species (e.g. voriconazole). The 
most common side effects of triazole antifungals include headache, gastrointestinal upset, and rash. 


The most common serious side effect of triazole antifungals is hepatoxicity. Triazole-induced hepatoxicity, 
in very rare cases, can also lead to liver failure, The triazole with the highest risk of hepatoxicity is 
voriconazole. Itraconazole, isavuconazole, and posaconazole have a lower incidence of causing 
hepatoxicity. 

Another side effect of azole antifungals is QT interval prolongation, except for isavuconazole. 


Sama nimia cida affarte af vnricanazala ara ravercihla vician channac eich ac nhatancia Inarcaivine a 


flashing of lights), a photosensitive skin rash, and fluoride-associated bone toxicity. 


RATIONALE: 
Correct Answer: 


e Voriconazole - Voriconazole is known to cause reversible vision changes such as photopsia. 


Incorrect Answers: 
+ Fluconazole - Fluconazole is not known to cause vision changes. 
* Posaconazole - Posaconazole is not known to cause vision changes. 


© Itraconazole - Itraconazole is not known to cause vision changes. 


TAKEAWAY/KEY POINTS: 
Voriconazole can cause photopsia, which is a reversible vision change. 


REFERENCE: 


[1] Nett JE, Andes DR. Antifungal Agents: Spectrum of Activity, Pharmacology, and Clinical Indications. 
Infectious Disease Clinics of North America. 2016;30(1):51-83. doi:10.1016/j.ide.2015.10.012. 


The correct answer is: Voriconazole 


Finish review 


